23.3%; p = 0.008) and diabetes mellitus (16.7% vs. 3.3%; p = 0.039) was found in the relapsing polychondritis group, compared to the control group. As an additional analysis, patients were compared according to gender distribution (9 men vs. 21 women). The clinical disease onset features were comparable in both genders. However, over the follow-up period, male patients had a greater prevalence of hearing loss, vestibular disorder and uveitis events, and also received more cyclophosphamide therapy (p < 0.05). There was a high prevalence of arterial hypertension and diabetes mellitus, and the male patients seemed to have worse prognosis than the female patients in the follow up. 
Policondrite recidivante: prevalência de doenças cardiovasculares e seus fatores de risco e características gerais da doença de acordo com o gênero
Palavras
Introduction
Relapsing polychondritis (RP) is a rare systemic autoimmune disease characterized by recurrent inflammation of cartilaginous structures (i.e.: ears, nasal bridge, peripheral articulations and tracheobronchial tree) and/or tissues with high proteoglycan concentrations (i.e.: eyes, heart, kidneys and blood vessels). [1] [2] [3] Systemic manifestations can also involve the eyes, skin, joints, heart valves and blood vessels. 1, 2 RP has an annual incidence around of 3.5 cases per million, and affects all ethnic groups, but a predominate white population. 4, 5 The female to male ratio is 0.7-2.9:1 6-13 and disease onset occurs typically in the fourth and fifth decades. 14 The few RP epidemiological studies conducted to date showed that the most prevalent RP clinical symptoms are auricular chondritis (65-98% of cases) followed by peripheral arthritis (36-81%) and nasal chondritis (29-54%). [6] [7] [8] [9] [10] [11] [12] [13] Mortality in RP is more than twice of the general population and the most frequent causes of death are respiratory disease, heart conditions and cancer. 11 However, the comorbidities in RP have been scarcely described in the literature. Notably, there is currently only one prospective cohort study, reporting the incidence of cardiovascular diseases and their risk factors (coronary heart disease, stroke and diabetes mellitus) in a series of 117 patients with RP. 11 However, the authors did not specifically describe the prevalence of these comorbidities.
Moreover, expect for a few RP epidemiological studies, [6] [7] [8] [9] [10] [11] [12] [13] no studies specifically addressing RP distribution according to gender are available. Therefore, the objectives of the present study were: (a) to analyze the prevalence of cardiovascular diseases and its risk factors in a series of patients with RP; (b) to determine the influence of gender on RP.
Materials and methods
The present study is a single center retrospective cohort that included 30 consecutive patients with RP. To improve the homogeneity of the sample under study, we include only patients followed up at our tertiary service from April 1990 to April 2016.
All patients met at least three of the 6 criteria established by McAdam et al. 6 Patients with age <18 years, overlapping syndrome, cancer or infections were excluded.
The study was approved by the local Ethics Committee. Demographics data (age at onset of symptoms and diagnosis of RP, gender), clinical manifestations including fever, fatigue, nasal involvement (saddle nose), auricular chondritis, hearing loss, ocular problems (uveitis, episcleritis, scleritis, keratitis or conjunctivitis), vestibular disorder, articular (arthralgia or arthritis), neurological disorder (mainly optic neuropathy, headache, seizures, hemiplegia, organic brain syndrome, aseptic meningitis, meningoencephalitis or cerebral aneurysms), costochondritis, subglottic stenosis, laryngotracheitis, cardiac disorder (mitral or aortic valve diseases), renal involvement (glomerulonephritis), body mass index, weight, disease duration, and laboratory data were obtained from a systematic review of the medical records.
The clinical and laboratory manifestations considered were those presenting at disease onset and during follow-up (cumulative manifestations). Data on body mass index and weight were obtained at the last outpatient visit.
The patients were initially treated with glucocorticoid (prednisone 0.5-1.0 mg/kg/day) with subsequent tapering of the dose according to clinical and laboratory stability. In the case of severe manifestations (i.e.: acute hearing loss, uveitis, scleritis, vestibular disorder, neurological disorder, subglottic stenosis, laryngotracheitis), pulse therapy with methylprednisolone (1 g/day for three consecutive days) was administered. For glucocorticoid tapering, different immunosuppressives were used, alone or in combination therapy, azathioprine (2-3 mg/kg/day), methotrexate (20-25 mg/week), cyclosporine (2-4 mg/kg/day), mycophenolate mofetil (2-3 g/day), leflunomide (20 mg/day), dapsone (100 mg/day), thalidomide (50-100 mg/day), cyclophosphamide (0.5-1.0 g/m 2 of body surface area), intravenous human immunoglobulin (1 g/kg/day, during two consecutive days) or biological (tocilizumab 8 mg/kg, every 4 weeks; abatacept 500-1000 mg at weeks 0, 2 and 4, then every 4 weeks) and non-steroidal anti-inflammatory. Drugs used throughout the course of the disease, as well as those prescribed in the last outpatient visit of each patient, were evaluated.
RP disease status was established under three groups, based the last outpatient visit: (a) RP disease activity was defined as the presence of any symptoms and/or signs associated with RP, after exclusion of infections and/or neoplastic causes, and of patients using immunosuppressives and glucocorticoid; (b) RP disease remission was defined as no symptoms either signs associated to RP and without glucocorticoid/immunosuppressives preceding six consecutive months; (c) RP disease controlled was defined as patients with no symptoms or signs associated with RP, but using immunosuppressives and tapering glucocorticoid.
Surgical intervention (tracheotomy, cochlear implant) for RP and mortality were also evaluated.
The following conditions were evaluated: (a) the cardiovascular diseases (acute myocardial infarction, stroke and congestive heart failure), and (b) cardiovascular risk factors (arterial hypertension, type 2 diabetes mellitus, dyslipidemia, smoking).
Dyslipidemia was defined as plasma total cholesterol >200 mg/dL, HDL-cholesterol <40 mg/dL (male) or <50 mg/dL (female), LDL-cholesterol >130 mg/dL, triglycerides >150 mg/dL or drug treatment for evaluated LDL-cholesterol or triglycerides. 14 Arterial hypertension was established when the patients were receiving antihypertensive medication or when systolic pressure was ≥140 mmHg and/or diastolic pressure was ≥90 mmHg. Diabetes mellitus was based on the results of plasma glucose measurement. 15 To assess the prevalence of comorbidities in patients with RP, 60 consecutive healthy subjects (control group) were included. Controls were recruited from April 2013 to April 2016, and matched for age, sex and body mass index (BMI) (kg/m 2 ) at RP disease onset.
Statistical analysis
The Kolmogorov-Smirnov test was used to evaluate the distribution of each parameter. The data were expressed as a mean ± standard deviation or median (25th-75th interquartile) for continuous variables or as frequencies (%) for categorical variables. The median (25th-75th interquartile) was calculated for continuous variables not normally distributed. Comparisons between the patients and the controls and between the patients (female vs. male) were made using Student's t-test or the Mann-Whitney test for continuous variables. Pearson's chi-squared test or Fisher's exact test was used to evaluate the categorical variables. The measurements were expressed as an odds ratio (OR) with 95% confidence interval (CI). Values of p < 0.05 were considered significant. All of the analyses were performed with the SPSS 15.0 statistics software (Chicago, USA).
Results
Initially a total of 30 consecutive patients with RP were compared with 60 healthy individuals ( Table 1) . As expected, current age, gender, ethnicity and BMI were comparable between both groups (p > 0.05). However, the average BMI in patients with RP was 28.0 kg/m 2 and, therefore, they were overweight. The median RP disease duration was 6.0 (2.8-15.0) years.
There was higher prevalence of arterial hypertension (53.3% vs. 23.3%; p = 0.008, respectively) and diabetes mellitus (16.7% vs. 3.3%; p = 0.039) in patients with RP, when compared to controls. The dyslipidemia and smoking distribution were similar in both groups, whereas heart failure was found only in patients with RP. There were no cases of myocardial infarction or stroke events in either of the groups.
On multivariate analysis, after adjusting for gender, age and BMI, both arterial hypertension (OR 5.45; 95% CI 1.72-17.28) and diabetes mellitus (OR 6.67; 95% CI 1.12-39.89) were associated with RP. As an additional analysis, patients with RP were compared according to gender distribution (9 men vs. 21 women) as shown in Table 2 .
Current patient age, age at disease onset, time between diagnosis and symptom onset, and disease duration were comparable between the gender groups. All initial clinical manifestations were also similar in the RP and control groups. However, for follow up clinical manifestations, there was a higher prevalence of hearing loss, vestibular disorders and uveitis in males, compared to females.
On univariate analysis, after adjusting for gender, age and BMI, the hearing loss (OR 11.76; 95% CI 1.84-76.12), uveitis (OR 15.16; 95% CI 2.20-104.83) and vestibular disorder (14.70; 95% CI 1.59-136.14) were more frequently associated with RP in male patients than female patients.
Concerning cumulative treatment, there was a greater tendency for methylprednisolone pulse therapy in male, compared to female patients with RP (55.6% vs. 19.0%; p = 0.082) ( Table 3) . Male patients use significantly more cyclophosphamide than female patients (66.7% vs. 23.8%; p = 0.042). Use of other immunosuppressives was comparable in the male and female groups (p > 0.05). Moreover, there was no statistical different in current treatment (glucocorticoid and immunosuppressives) between the two groups.
Surgical cochlear implant procedures were performed in 2 (22.2%) male patients with RP, whereas tracheotomy was carried out in 1 (11.1%) male and 4 (19.0%) female patients during the follow up (Table 4) .
Disease status, remission, activity and control were equally distributed between genders. There was no statistical difference in cardiovascular disease and its risk factors distribution according to gender. The most common parameters in men were arterial hypertension and dyslipidemia, followed by diabetes mellitus and myocardial infarction, heart failure, and smoking. Among women, the most common parameters were arterial hypertension and dyslipidemia, following by diabetes mellitus and myocardial infarction, and smoking.
There were no cases of stroke or mortality in either of the groups.
Discussion
In the present study, a high prevalence of arterial hypertension and diabetes mellitus were observed in patients with RP. Moreover, the male patients appeared to have a worse prognosis than female patients in the follow up.
Although RP is a rare disease, we performed an analysis in a sample of 30 consecutive patients with defined RP. The patients were recruited from a single center, reducing inter-examiner follow-up variability. In addition, to evaluate the prevalence of cardiovascular disease and its risk factors, patients were matched with 60 healthy individuals for age, gender and body mass index.
The mean age of patients at disease onset was 49 years, comparable to patient age in the majority of other studies, [7] [8] [9] [10] [11] [12] [13] but contrasting with the studies of McAdam et al. 6 and Hazra et al. 11 that reported mean ages of 44 and 55 years, respectively (Table 5) .
Although most studies show that RP affect both genders similarly, 6-9 our results found that RP predominantly affected women. Ethnicity distribution in RP remains controversial. Although RP affects all racial groups equally, some series studies have found predominance in the white population. 1 Our results corroborated this finding.
In the present study, no cases of myocardial infarction or stroke were found. However, there was a high prevalence of arterial hypertension and diabetes mellitus. In these conditions, the causes can be multi-factorial (i.e.: associated with RP, smoking and/or chronic use of drugs, particularly glucocorticoid). In fact, previous studies have shown that patients with chronic inflammatory rheumatic conditions, such as systemic lupus erythematosus, rheumatoid arthritis, spondyloarthritis (psoriatic arthritis and ankylosing spondylitis), inflammatory myopathies and juvenile idiopathic arthritis, are at increased risk of developing premature cardiovascular disease. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] The most common initial clinical manifestation of RP is the auricular condritis, 6-13 coinciding with our study, found in all patients without difference between genders. Of note, auricular chondritis could be mistaken by an infectious etiology or trauma. Other clinical manifestations are highly variable, in other series of case and our study found: nasal condritis, arthralgia with/without synovitis, laryngotracheitis, ocular inflammation. And the less common findings were: cardiac, renal and neurological involvement. [6] [7] [8] [9] [10] [11] [12] [13] In additional analysis, clinical course of the RP and theirs comorbities were evaluated, according to gender distribution. In our observation, male gender had worse prognosis when compared to female gender, with high prevalence of uveitis, hearing loss and vestibular disorder (55.6%). To corroborate these data, the male group had tendency to receive more methyprednisolone pulse therapy and also received more cyclophosphamide pulses. Conductive hearing loss develops in up to 46% of patients and sensorineural hearing loss and vestibular dysfunction may occur. It could be secondary to cartilage destruction with closure of the external auditory meatus, serous otitis media or eustachian tube obstruction, or serous otitis media. 4, 26, 27 The etiology of sensorineural hearing loss and vestibular dysfunction may be due to conductive hearing loss, to vasculitis of the branches of the internal auditory artery 28 or to autoantibodies against labyrinthine binding sites with a local inflammatory response and subsequent apoptosis of labyrinthine cells. 29 The sensorineural hearing loss related to vascular mechanism generally is permanent, whereas peripheral vestibular dysfunction are generally reversible. 26 Ocular inflammation in RP may affect any part of the eye and occurs between 20 and 60% of the cases. [27] [28] [29] [30] In our study uveitis occurs in approximately 36.7% of patients with RP.
In the present study, 16.7% of patients were submitted to tracheotomy (11.1% male and 19.0% female). Respiratory tract involvement is seen in up to 38% of patients with RP at presentation, and in about one half to two thirds of patients throughout the course of the disease. 6, 7, 10 Airway involvement is generally considered ominous and has been reported to portend a poor prognosis. 7 Tracheobronchomalacia, due to loss of the supportive cartilaginous scaffolding of the upper respiratory airways, can be seen as a chronic sequelae of RP due to recurrent inflammation. 31, 32 Respiratory compromise stemming from fixed airway obstruction or hyperdynamic collapse may cause significant morbidity and mortality. 33 In the present study, comorbidity distribution and disease status were comparable between the gender groups. There are no data on the distribution of comorbidities between genders but our study found no difference between males and females. Data on disease status is also limited and in our sample 46.7% cases were in remission, 26.7% activity and 26.7% controlled. It is also difficult to determine the factors associated with this status, which may be attributable to disease severity, heterogeneity of clinical symptoms, absence of treatment protocols due to a lack of controlled clinical trials, adherence to treatment, or genetic components.
The leading cause of mortality in RP is airway obstruction secondary to pneumonia, respiratory failure or progressive cardiovascular involvement. 34 In the present study, no deaths occurred during patient follow-up.
This study has some limitations. The major limitations are a retrospective cohort study design. Additionally, the inclusion of patients solely from a tertiary care center may not represent the full RP spectrum and might have resulted in overestimation of disease or drug complications in these more severe cases. Finally, other cardiovascular risk factors were not analyzed, such as tobacco, unhealthy diet, physical inactivity, low socioeconomic status.
In conclusions, there was a high prevalence of arterial hypertension and diabetes mellitus in RP, and male patients appeared to have a worse prognosis during the follow up than female patients. Further epidemiological studies are needed to confirm our results.
